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[0 0 4 9] Sfcfci^ftiMufr^ ®2P 

©a* 5 0 b^5©ff^ffiL^P!^So ^7?C' 

®2^©a*5 0baa*ft^^©gg€9o 7D7 

^^i;t#B*^5©ff^*HHft^f±i-ro -os 

a^ffi^^niLT^ffi-rciitftSo xhn$i 
it©y-t?7 h^foTv^ciitffl^-rSo 

[0 0 5 0] Xr77°S 1 1 0 7, S!2^©B!t5 0 b 

t-rt-hrctmtm, mp u 2 7 1 2 
tiir, xmmm (^mmms 0 a©s#s 

M^^-^-LT^ft^tWIfftlH MPU2 7tt, 

xr 7 7 s 1 1 3 1?^©*^ HTfs * 
•e, xr7 7°s 1 1 4 ^sja&^^T-rao 

[0 0 5 1 ] dftfcftU ^ftM^fc&X ho 
tf&JWSTEfcfllBr MP U 2 7 X hO 50 
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mKmi*>ctft<, xr77°s 1 1 2-^iDtw^ 
u xr7 7°s 1 1 3v^(Dm^mm$7t%£v 

m, Xr77°S 1 1 4T»K^Tt«o 
[0 0 5 2] * fffik, Xr 7 7°S 1 1 5 T\ M P U 2 7 
it, ®1^©B*5 0 afrZmfflm&Wl&L-C, X 

T77°s 1 6-c*mm* ; eyfcmm2#z£ofc%v 

Tl^„ ^gtJtSCTI|?g©fft^«»T^nS (Xr7 
7°S 117)o 

[0 0 5 3] «±©MMiJ»^i:, Xhn^l 
mm , h U LT^MItf^ffi^tl/cH 2 

S©BH 5 0b ©BW§£7n7 7 i; tl5>LT^ 

L/c i: 1 £ . Sfta?$iJi]0S§tX h 7 7ff ^fcffJU 

[0 0 5 4] ff^©® D ffi L73 i; LT« 7 n 7 7 1 1 
i»ffimt-S'J -b 7 h LT7 U 7L/cB*^Sff 
^WSL/ctti^ffi^^DfULTfeS^o C©*§ 

t%t&h\ mi 4*&mbx®5&t&ff, d&icio 
m ^2^©BH5o bsasij-rsciife-etSo m 

^«'ffiHgftt¥f*^6©^^LTV^B*^2 

^2p©B*^X^^yLT^Sgfi?f*)t^7tLT 
i^^Hd*^fflU S^LT^S^a;:©B^ 

ft/c'L, X hn^aSB^tll^t^^^tS 

d , ^©±# &t ajiMtia m t t ^ s 

[0 0 5 5] *Hffi©Jf«a^i6i$SL/cIM)tW;v 
H2S©B*©ffi^*WSi:ny/^-7 7^e> 
x h 7 7ff ^^ffiti^n, Sfi*?Mii0S§ 2 3 leXts 

[0 0 5 6] #7Hl{llff©BfS£i§2S©BfSi: L 
Tf€')^ BGR©7^;l/7t*5^Ta, 7U-7© 

y7,£<wfvvmz^z>mmz> 0 H2^©b*/£ 

[0 0 5 7] H l 4 it, m l 3 ©X h njpgftfflil©^ 
^Mto^T, f¥iffltfWtSSI^W7n-^^tH 
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\\ * jr| <u'iH J J L J \,> V 1*1* ! K 

MLrcfflc38VZ®m**LX^Zo Hi 3©Xr77° 
S 1 0 6T\ SUMMIT L/cf^ 01 4©Xr?y 
S 2 0 1 T\ MP U 2 7 alffiS^ftfrbCT^S 
tffc£2$©Big5 0 b^^S^t^JBf-rSo Bit 
*m%^tmhtcf§^ MPU2 7K, H2$© 
Bit5 0b£«£X^yf« (#B*©ffi^H^ 

s) o ^-fti^Bit^Tm MSft (n#) ctDfg 
^ti^»®»?f*^e)©^-ea^ti«L, mpu2 io 

7 a, frfr£HltM!^o -73, t^-f tifr<©BI§© 

ttiftav m.m (mm) u±x&nimm&mm^ 

(Djfr(!&Z>tymi, MPU2 7tt frfr£BH£^ 

[0 0 5 8] Xr7^S 2 0 6^T©^2^©B*5 

0 bCX^yftWLTc^ Xtt, Xr77°S 2 0 

1 t\ mmmmp zvmmm 2 mmm 5 0 20 

b^m^mt^t^M^fc^ MPU2 7tt, 
Xr77°S 2 0 7TMjt%?ML, Xf 77°S 2 0 8 
T\ it2|¥©BiS5 0 bfc'J-fey bU Xr77°S2 0 
9 TX hnffiBJg 1 2 0 *ft bTX h o# 2 £^t£ 
£€£ 0 Xf77°S2 10T\ MPU2 7B, 

J§2$©Bil5 0 afrSfflTJ^ftSff^ft&ttiLT, 

xr7 7°s 2 1 1 x\ ftft%m*mu m^rnm 

Sft (Hft) fcJt&LT, ^tl^ax.T^tlffXr7 7° 

s 2 1 4"pxhn^5S)fc*tft±u xttat)t*»7 
i mmm 5 0 a mmMv^itxmmm u 30 
g^&tftuf, xr77°s 2 1 

£fto7c±-£\ 01 3 ©Xt 7 7° S 1 1 4"CSt)fc£»7 

[0 0 5 9] U±j&^tcmM(Dftm?lZ, H«r-* 
M#ffl©JI l l^©B*5 Oat, S^WfflWr-^® 
f#ffl©H2S©B*5 0bt^ii$^Tl^o LfrL 
H2^©B*5 0b^, ^fcfWRRJSSM 

^©M£5ftrt?^/c#>, S!2^©B!i5 0 bfc 

S»$n/t«#^Bflr-x©-g^LTffl^s;:t^ 40 

®2^©a^5 0 bnmzmLmiTc 
^ Hi S©B*5 0 a(Dnmmt!x^^micLr 

[0 0 6 0] C0«k5fc^ CMOSS3Sft*?£fl3Wl 

«\ {i«©BfS©«#£ir&ffltCi^T^©-t:\ * 
HWI©c , t<, Mlf§72 2©Bff©-gP^ S 
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[0 0 6 1] 01 5, 1 6£#fSLTCMOSS 

s«*7©m^sfi©ff^t^^Tfwt^o hi 5 

tt, *l»Mc33«-£ cmos SMlf§7tf»#f 
iSHT-S^o H 1 5 fc^-r J; 5 ^ cccMOSSMl 

LTcmmmmmmimmmm^ v u 7x« 

fcM^J^fcEB^ftT^o 
[0 0 6 2] £fc, Sa^gff^ (V S C AN) 

mm&mwyy h yyx? 1 0 2 ^B*n«©7iftj 

fcEHSftT^3„ ffcr'i:tff73^tM»uB*l 0 
0 rt©MOSh7 y v-'X £ Q x x a <D?~ b fcy g*y 
7byy'X2 l 0 2^6ff5eTi:fc:— Q-fQtHT^SS 

[0 0 6 3] (H S C AN) 

0^feS7jx¥^>7 b yy'X* i o 3^B*M«©TfJ 

fcEnsntvs,, m'ticmmc&smmmi o 
ort©Mos b^y^x^Qx x a©y-x^jc:^^ 

ttitlSh K h2a^iJ^ttS*«X7 7^tLT(DM 
OSb^yyx^QOK Q0 2©FWyt-ofo 
Sc^tlTV^o #X7 7f-Q0 1 , Q0 2©y-M* 
7]<¥^g{f # (H S C A N) ®^@ESTS^7]<¥y7 

[0 0 6 4] Src, y-¥7?{f^ (VSHT) t FW 

y*ff (vdd) <7)^£0S§?&s^$y?>>x*iy 
-^ioi ^a#^©^iiitia«?nTo^o -^7t 

WtEB^tlTc^TCWuB* 1 0 0 p^CMO S b^y 

yx^KWyt, FWyffi (vdd) ©5^0 
y?*Jx*is-& 1 0 1 j^stHT^a F 
y^ yUffffii&lto^n^ig^^tiTv^o ? e ^ 

^7C»tE»?tl/c^T©i|if]iB* 1 0 0 ft(DMO S 
b^yy'x^c^-bt, y^7?ff^ (VSHT) © 

^MT^^^y^yx^y-? 1 o 1 frstHT 
y-v 7 ^ff ^fftmis*^n wgn^tiTv^o 

[0 0 6 5] Stc, #X77f-Q0 1 , Q0 2CV-X 

^B^SWJgi 0 4£!UT7y7i 0 5ictmz 
Tv^o fiP^, #¥fuB*i oo^cmos b^yy'x 

^QxxbCDV-xa, b^yy'X^Qxxa, Q0 1 
SlfQ 0 2 ^LTSH&ig 1 0 4 fcjgliSfu B*¥ 
ffi©V-X7*nriHIS*^jE£fSo U-dT, #mos 

b^yy'x5Qx x bc^-b-y-xraicsfm & 

tf/^;b7 - V-xrs^ilfuMagM^ti/cSWJI (t 

#0g§) 1 0 4tj:t)SSES«nao 

[0 0 6 6] SS^gff^ (V S C A N) &t»J<¥^g 
ff^ (HSCAN) 1^ #J|i{uB*©MOS 

b^yyx^Q x x b£MlLT^©AI«fcMiJL/c 

w«ff^ (vout) wffifomtiZo mv^t-s 
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miMM 1 0 0 itgytttj t-KDxx RUM OShy 
yS>'X^QxxK Qx x aXm^tl^fDX, BH© 

cmos wmm>x\mt% c t «„ $ 

o t\ ±tBIiiig^£\ ^g0S§ 10 1-10 3&tfS 

«r« o 4#M»§t^cw*SMM-f£ 

[0 0 6 7] u©fg^#fl©#J|«7WWy7*X^ 

+>ac c mm^m^mmmmmmfm 

<fc 9ftSBtrn1L^^Lftt,«^ffl^TiE{lftg7tM 10 

•^•oM^ffiLTv^ctt&So £©*§•£> mnvwt 
Ti/ft^narasav\ *ii?©«HcS#©K£*^it 

[0 0 6 8] Hi 6tt, Hi 5«-fey-9-£ffll\ D 1 1 
£J§2$©®ili:LT^VcWcHt3D, 20 

© c M o s SSfiiffWi^ *S fefeo#A*fl ^f© 

fr^H ^fflffl h7y^QxxbtfnM0S©| 
^tlfflfSc ^Siftlifflf ttiumra (WML) -1 

tin (impi) -i?*ttiumra-jff aiL^ 

Mt) -• • • • «fc5fc8D3gbfT3<:fc#"C£ 

So 

[0 0 6 9] *^^«sSc©|&ff^O^Ti¥Wc^S 0 
MffifttLTOV, VL (fflfcfcflVtiO , VM (ffl* 
ff3Vfu) , VH (M^tf5Vfu) <D4o<0ffitf&S 0 30 
ffttHLBJIBIttVDD, VSHfcVHfcflnfcS (t 
0) o cntJ:D7*h^*-KDx xMMOS h 
7^X^Qxx b©?-hT©4^y7^7 htS 

tcik, VDD^VMt, VSH£VLfcf« (tl). 
- hTtffM^tl/c^^ U 7^ 7 h t«EtUit?o C C 

ftbfflffimh £ o g7»i©»<: xhn#^ 

ft^S (t 3) o fl^ijt 3©4>L,fu©B#&|t 2T\ I 40 
1KD1 lfr5>©fi^©ir&fflLM^ 0 hi* 
ffl^T, -S«fS«tDl i^e»ff^*i!*ffiL» 

x h n mmmmmicft-i tctcz xmmm 
vztizmitz (t4) o Lwa»)iw»(a 

* h^V^-FD x xfr&MO S h^yy'X^Qx x b 

©^- hT©^ u 7^ 7 h t^nEA,"ev^c«#© 

Mtx^ihSD, IWIITtX. £©£i:7j<¥^7My 
v-'X?, S*^7M^v ; X5*iiiff?^^ui;t ( 3;Di! 50 
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»fflL)!)?«?w„ WfcfcfH k vi fcweno V 

5 HfcfSt (t5), Q 1 1 b^5»©ff^ 

€fC<fcD£T©Bii©{t^*i!*ffl"f CfctftftSo £ 
T©ff^*i!*ffiLfc^ 3tfVDD£VSH*VHi 

•r2»ci;tj;Dwt*tfv\ ^mmmm^o c© 
& #Bigfre>©fi^*i!*ffl-fc c©^, di i* 

#f?B!ffr 5 ©ff ^ , f 1 Jfj 2 tlT L £ o X ^ 
3©T\ TOiSSDSoT^&lA, ±!Hfja4B*© 
■feyWBiA C©^©lHff*S)tefffi:LTfiJffl 

u/c t © s o biw^ t & a«c a iwr c t? s 

ltfr>S©{f^»^ fcit^tB^ <fc 9 #IilS©§ttt} 
U h 7 y 2 ^ 0 N f S J: 5 1 7 K l/^^ISSf * c 

m l fcTOi tog 2 nts# ffi s 0 Anl t /t 1 1 
©ffit)ff^±^<&Df^T, wiryfvMi-^ 
ytvy *J*M*. t l s 5 <t 5 t ftSo <: 

©^r^ffit©/cfe©7D7 7*¥< LT, ®2^© 

< > t t i Bffi^©ft %*mfr& t c 1 1 
fiacre cmos s^^©a*«sitii 

UTtt, P^{f#l¥l 1 - 1 9 5 7 7 8^fgt^ 
[0 0 7 0] K±> *^*Hffi©MI*#lLT^ 

ns^fpaa < , lags • sa^nrfi6"es« <: t a 

[0 0 7 1 ] Sfc> G7^;l/^©So7c®*©^*, SS 
ft«r-?fXf#ffl©I!2^©Higfc LTfiJffltSC t 
fe#^6nSo Mt, H2^©B*©fuH*@StS^ 

B^SH2^©B**)1KL, ¥±§iJ)t©Ji^ Ml 
a&ttfr s & 2 swB^^JiK'r s c t -e t s o 

[0 0 7 2] Bflr-^M#ffl©S?t, S^r-^JjX 

^yLxwmmt^ fflttztfrmxm-m 



17 

[0 0 7 3] 

X«< « Loo, <fc D jHEfcS^TCS^fcfr 

[0 1 ] *^ffi<?Mfcfr^ CMOS Sllfl^©^ 
[02] Hi ©Jiflig?^??g{ll§?0g§ 2 0 ©UBS 

mmmzo io 
[03] }ifigP5 4\cmmm<Dmi**tmm& 

[04] g3©SfigRffi^/c^tt3tj-^, ff^KD 
[05] *^ffi©ff»g^Mt^*^gfigP5 4tfc 

[07] «gt7^^©EBW»T^0-?&?> o 

[08] mmt7jfrzt<Dmwmmmm**tm 20 
[0 9 ] *mmmmicfrfr%>mmm<7)-m&m 

[010] XhD^^#tt0^SSo * 
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k [011] (S?f*SBSI) x (IxD) ftM^CXhn 
[012] (W$\mW) x (IxD) ^©^hn 

mmmznm^Ltc mm s 0 

[013] «©E10if»7n-^tBTS 



[0 1 4 ] 0 1 3 ©X h n*m»?©l»JfcO^ 
T, Ma^-rSSI^W7n-^t0T-SSo 

[015] mnmmicmz c m 0 s smiis?© 

0SS«Jt0-t?SSo 

[016] ^mm<DBm<D^^^ yy?v~ v mm 

2 XhD.f 

7 ayAU-Jt 

2 2 CMOSSMt*? 

23 am f-mm 

2 7 MPU 
5() MM> 
50a £lp©Hig 
50b i!2p©ffllt 

51 ^^y^i^w^ 

5 2 it^7M/^^ 
5 3 ;J<^>7h^7X? 
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